Background: End-stage renal patients conformed to a variety of physical and psychological problems. Self-efficacy is regarded as an essential component to achieve a desirable condition in these patients. The aim of this study was determined the effectiveness of empowerment program based on the BASNEF model on the self-efficacy of patients under hemodialysis. Methods: The present study was a randomized, single-blind, parallel, controlled clinical trial that was performed on 60 patients who referred to the Hemodialysis Centre of Kashan University of Medical Sciences, Iran. Participants were assigned to two groups based on block randomization allocation. The intervention group (n = 30) received 8 sessions of empowerment program and the control group (n = 30) received the routine cares for 4 weeks. Data were collected by a Sherer's general self-efficacy questionnaire at baseline and end of study and analyzed using Chi-square, independent and paired t-test in SPSS 13v. Results: The study was completed by 58 participants. However, as the analysis was based on an intention-to treat approach, all 60 patients were included in the final analysis. Comparison of the two groups showed that the total scores of the self-efficacy were
the reports, the level of self-efficacy in hemodialysis patients is undesirable (16, 17) .
Empowerment is a process to facilitate behavioral changes and an approach to improve independence of the patient in adopting behavioral changes (18) . Evidence suggests that there is a significant relationship between empowerment and self-efficacy in hemodialysis patients (13, 19) and implementation of empowerment programs creates a sense of empowerment, increases confidence in doing self-care (20) , improves health care management, decreases the work load of health care personnel (21) , improves self-efficacy, and increases the quality of life and general health of hemodialysis patients (19) . On the other hand, there are studies that have argued that empowerment programs are ineffective, trivially effective, and inefficient. For instance, the study of Karamanidou et al. (22) , reported that despite the increase in knowledge, educational intervention did not have a permanent effect on adhering medical orders and the blood phosphate level of hemodialysis patients. In addition, another study reported that self-regulation program in hemodialysis patients wasn't effect on the self-efficacy (14) .
ESRD patients are at a high risk for critical illness and need critical nursing care (23) . Identifying solutions to improve the condition of these patients is difficult (24) . Critical care nurses have very important roles during the care of these patients such as educator, advocator, collaborator, and supporter (25) to realize behavioral changes and empower the patients, these nurses need to be aware of the factors effective on development of a behavior. Behavioral models and theories facilitate the process of change (26) . Among these, BASNEF model is used to study and detect behaviors and create new behaviors in health seekers (27) . This model combines the PRECEDE model with the theory of reasoned action, and the items of the model are belief, attitude, subjective norms, and enabling factors. According to the model, people will demonstrate a behavior only when they realize that it is beneficial for them. In addition, the model surveys and determines the enabling factors that create behavior change motivation in the subjects (26) . Studies have shown that traditional educations that do not use educational models and rational and orderly procedures fail to induce behavioral changes (28, 29) . Research of Hazavehei et al. (29) , showed that the educational program based on BASNEF model was more effective than traditional educations on inducing behavioral skills change. Studies based on BASNEF model have supported effectiveness of the model on inducing changes in behavior. In Iran, the model has been used to examine its effectiveness on improving self-care behaviors in women with hypertension (28) , healthy behavior in Iranian youth (30) , and the nutrition of diabetes patients (31) . The study of Izadirad et al. (28) , reported that attitude, enabling factors, and subjective norms can predict the self-care behaviors of patients with hypertension and among them, enabling factors were the most effective. Moreover, in the study, despite improving self-monitoring behavior in patients with hypertension, no significant correlation was among attitude, enabling factors, and self-monitoring (32) . Moreover, the authors did not find any studies on empowerment based on the BASNEF model in hemodialysis patients.
Thereby and given the long-term hemodialysis that the patients have to go through and the side-effects on their lives including a variety of physical, mental, social, and economic problems, the need of these patients for critical nursing care and given the inconsistent results about the effects of empowerment programs in hemodialysis patients, necessity of using behavioral models, and the effect of BASNEF model on other chronic disease (28, 31) , and introducing empowering programs based on a reliable behavioral model is of great necessity. This study was conducted to investigate the empowerment program based on the BASNEF model on self-efficacy of patients under hemodialysis.
Methods

Study Design
The present study was a randomized, single-blind, parallel, controlled trial conducted from April until May 2017. The participants were 60 patients who referred to the hemodialysis center of hospital of Kashan, Iran.
Samples
For estimating sample size, we used the standard formula suggested for parallel clinical trials by considering the type 1 error (α) of 0.05 and type 2 error (b) of 0.20 (power = 80%). According to the evidence (33), we used 10 as the s1 and 10 as s2 as a key variable. Therefore, we needed 30 participants in each group.
The inclusion criteria included: age 18 to 65 years, having a medical diagnosis of chronic renal failure, willingness to participate in the study, not having a known psychiatric disorder, dementia and mental retardation, absence of brain disorders (such as Alzheimer's, stroke, or transient ischemic attack), and ability to respond to inquiries and attend meetings. The exclusion criteria included: death of a patient, being uncooperative or a patient's decision to withdraw from the study, occurrence of any acute or urgent medical or psychological upheaval, and the absence in more than two training sessions.
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Procedure
Participants were selected with convenience sampling. The candidates were informed on the objectives of study, the type of study, the benefits of participations, and confidentiality of their information. Those interested were asked to fill out an informed consent form of participation. Study instruments were filled out by second author based on self-statement and the illiterate and disabled patients were interviewed. Then, eligible patients were divided into two intervention (30 cases) and control (30 cases) groups using block random allocation. The third author performed the block random allocation with four blocks and one code was assigned for each participant. Random assignment was performed using computer-generated random numbers.
The study intervention was featured by the first author with attendance of a trained nurse at the morning and evening shifts in a hemodialysis hospital. Furthermore, the patients in the intervention group were categorized into four subgroups of 4 -10 members. Each subgroup attended an eight-session empowerment course (four weeks, twice a week, 40 -60 minutes each) based on the BASNEF model in a specific space dedicated for educational purposes in the hemodialysis ward. The subjects in the control group received the routine cares and educations. In addition, they received an educational pamphlet designed according to the National Institute of Digestive, and Diabetes and Kidney Diseases (NIDDK 2016) (34) .
In the intervention group, for examining the actual effect of the empowerment program based on the behavioral model, the tool was completed one week after the completion of sessions. In addition, one month after initiation of the study in the control group, a questionnaire was filled out of patients by the second author. Data analyzing was performed by the third author.
Intervention
The empowerment program was based on the BASNEF model and following the interventions introduced in previous studies (19, 20, 27) . The model is composed of belief, attitude, subjective norms, enabling factors, behavioral intention, and behavior constructs (Box 1). A total of eight university professors, with related expertise, verified the empowerment program materials.
The empowerment program was focused on the items importance of hemodialysis, side-effects, prevention, and treatment, proper life style, and the key needs of the patients (e.g. nutrition, exercise, self-care, stress and anxiety management, and fighting negative beliefs and depression). The first sessions, until three, were dedicated to make sure that the subjects were convinced that changing behavior would be mostly profitable for them and that they were aware of the positive effects on their lives and health condition. In addition to the author, a physician and a nurse attended the second session; in addition, one of the family members of the patients who was trustworthy, lived with the patient, and played the key role in providing health care to the patient, attended the third session. Moreover, and to extend the effectiveness of the intervention, the education content was provided to the family members as a pamphlet. The rest of the topics were discussed between the author and the patients in the fourth to eighth sessions. Each session would be finished by assigning homework to the patients. The homework was based on the educational contents of the same session such as recording the daily problems and side-effects of hemodialysis and relaxation practices. The next session would be started by checking the homework and receiving feedbacks. In addition to face to face follow up, the author would telephone the subjects once a week to ensure proper implementation of the empowerment program and answer questions if any.
Instrument
The research instrument was consisted of two parts, including: a demographic data questionnaire (eight questions on age, gender, marital status, education level, job, financial situation, hemodialysis history, and number of hemodialysis sessions per week) and Sherer's general selfefficacy scale (GSES). GSES consists of 23 items that was designed by Sherer et al., in 1982 . The scale examines individual ideas and his ability to overcome different situations. Scoring of this scale was based on Likert's five-point scale, which was rated as follows: Strongly Disagree: 1, against: 2, median: 3, agree: 4, and strongly agree: 5 points. Of course, questions 1, 3, 8, 9, 13, and 15 were scored in reverse order, from right to left, so that the highest and lowest points in this questionnaire were 85 and 17, respectively. Sherer et al. (35) , reported Cronbachs alpha reliability coefficients equal to 0.86 and checked the validity using construct validity. The validity and reliability of the Persian version of the GSES was previously established by Asgharnejad et al. (36) , and reported Cronbach's alpha reliability of the instrument equal to 0.83.
Ethical Issue
This study was approved by the Institutional Review Board and the Ethics Committee of Kashan University of Medical Sciences (IR.KAUMS.REC.1395.145). The research objectives were explained to all hemodialysis patients and a written informed consent was obtained. All hemodialysis patients were informed regarding voluntary participation and the right for withdrawal at any time. In addition, they -Introduction, stating the objectives of the study, the benefits of the program, count and structure of the sessions.
-Discussing the problems and expressing feelings, beliefs, and thoughts as to hemodialysis and lives of the subjects.
-Explaining the nature of renal failure, its effect on the body organs and necessity of hemodialysis.
Session II
-How to perform behaviors; the behaviors were divided into smaller chunks to give a better chance to the subjects to perceive the behaviors clearly and demonstrate them better.
-Demonstrating the expected behaviors that patients were needed to show to handle the side-effects and to help the medical team to prevent and treat them: a. Introducing the common side-effects of hemodialysis such as hypotension, muscles cramp and the ways of preventing and treating them.
Session III
-Introducing the expected behaviors from the patients as to nutrition, physical exercise, and self-care in presence of a family member: a. Introducing limitations on food and drink stuff and consequences of neglecting them.
b. Expressing necessity of regularly checking weight, edema, and blood pressure.
c. Expressing approaches to prevent and diagnose extra fluid pressure, the concept of dry weight, and how the survey and weigh edema.
d. Introducing prescribed drugs, how to when to use them during dialysis and non-dialysis days, the reason for prescribing them, the potential side-effects, and informing the health personnel about development of the side-effects.
e. Explaining methods of taking care of vascular access areas.
f. Explaining the proper balance of physical activity and rest.
g. Discussing necessity of exercising and sports suitable for hemodialysis patients.
Session IV
-Educating the expected behaviors from the patients as to life style of hemodialysis patients with focus on stress management and anxiety: a. Explaining stress, anxiety, and the causes. were assured that their anonymity will be protected and their personal information will be kept confidential. This study was registered at the Iranian Registry of Clinical Trials (IRCT) with registration code IRCT2017022514086N10.
Statistical Analysis
We used the Kolmogorov-Smirnov test to examine the normal distribution of the variables. The analyses were performed on the basis of an intention-to-treat approach. Missing values were controlled using the last observa-tion carried forward (LOCF) method. Descriptive statistics (mean, standard deviation, frequency, and percentage) were calculated. The categorical variables were analyzed using the Chi-square, Fisher's exact tests, and t-test. The independent-sample t-test was also used to examine the differences between the self-efficacy mean score within the two groups at the beginning and the end of the study. In addition, a paired-sample t-test was used to compare the changes in the self-efficacy mean score of the individual groups at the beginning and the end of the study. The level of significance was considered less than 0.05 in all tests. Statistical analyses were performed using SPSS software version 13 (SPSS Inc., Chicago, IL, USA).
Results
The attrition rate for the intervention groups was two participants; this rate was due to irregular participation. The data from 58 patients were analyzed. However, finally as the analysis was done based on an intention-to-treat approach, the data from all participants (30 in each group) were included in the final analyses (Figure 1 ).
The mean age in the intervention group was 51.27 ± 12.12 and in the control group was 51.33 ± 11.48. About 60% of the participants in the intervention group and 76.7% in the control group were male. The results indicated that there was no significant difference between the two groups in terms of the demographic variables, including age, gender, marital status, education level, job, financial situation, hemodialysis history, and number of hemodialysis sessions per week (P > 0.05) ( Table 1) . At the beginning of the study, results of the independent sample t-tests revealed that there was no significant difference between the two groups in terms of the mean score of the self-efficacy (P = 0.14). After the empowerment program based on the BASNEF model, the mean score of self-efficacy was higher in the intervention group and the difference between the two groups' self-efficacy was significant (P < 0.002). Results of the paired t-tests showed that the self-efficacy in the intervention group was significantly different before and after the empowerment program based on BASNEF model (P < 0.0001). There was no significant difference between the mean score of self-efficacy in the control group at the beginning and the end of the study (P = 0.17) ( Table 2 ).
Discussion
The finding showed that the empowerment program, based on the BASNEF model significantly improved general self-efficacy of the hemodialysis patients. The authors found no case of direct use of the model on selfefficacy of chronic patients; still, Izadirad et al. (28) , carried out a quasi-experimental study to determine efficacy of a BASNEF model-based educational program on self-care behavior of women with hypertension. They reported that the model was effective on improving self-care behaviors. Moreover, Liu et al. surveyed the effectiveness of an educational program based on knowledge, attitude, and behavior on self-care behaviors of hemodialysis patients and reported an increase in self-care and self-management behaviors in the subjects (37). They did not cover two key factors of BASNEF model i.e. enabling factors and subjective norms, which are very important in demonstration of a behavior. Therefore the results of our study confirmed effectiveness of the BASNEF model on self-efficacy and subsequently on the self care of patients.
Moreover, the results of the present study are consistent with some studies on empowerment programs for hemodialysis patients (13, 19, 20, 33) . Tsay and Hong conducted a study to determine the effectiveness of empowerment program on empowerment, self-efficacy, and depression in ESRD patients. They reported that the implementation of the program created a sense of empowerment, improved self-esteem with regard to self-care, increased selfefficacy, and decrease of depression in hemodialysis patients (20) . Moattari et al. (19) , like the present study, allowed participation of the patients' family in the empowerment program. Improvement of self-efficacy, quality of life, and general health of hemodialysis patients were of the outcomes of the empowerment program. Aliasgharpour et al. (33) , carried out group self-efficacy improvement program for hemodialysis patients and reported an improvement in their self-efficacy. Royani et al. (13) , also reported the positive effectiveness of empowerment program on the ability and self-efficacy of hemodialysis patients in terms of self-care performance. All the studies have used similar bases as the present one, which is empowerment, inducing behavioral changes, and engaging patients in care process.
Despite the studies mentioned above, Kauric-Klein et al. (14) , reported that self-regulation program was not effective on self-efficacy of hemodialysis patients. These findings might be due to negligence of psychological issues and stress management and short period of the intervention. Still, they reported a strong relationship between self-efficacy and self-care of patients with regard to accepting treatment, decrease in salt consumption, and losing weight between two sessions (14) . Wu et al. (15) , predicted self-care behavior of patients with chronic long-term renal disease using the concept of self-efficacy. They argued that improving knowledge of the patients about their disease was a way to improve self-efficacy. Improvement of selfefficacy increases patients' desire for self-care and results
5 in effective disease management by the patients. Meanwhile, critical care nurses should act as an advocator and educator for these patients, so that these patients receive the best nursing care and acquire the necessary knowledge for self-care and self-efficacy.
Success of the studies similar with the present one in causing positive changes is rooted in the fact that empowerment programs result in an increase in self-care and selfefficacy through improving knowledge, awareness, will, and self-esteem of the patient (13, 19) . Self-efficacy is a key internal factor effective on long-term control over chronic diseases (38) . In fact, the emphasis of the empowerment program on different aspects of self-efficacy or more desire in the patients to have independence is a reason for the increase in self-efficacy of patients. Increase of self-efficacy helps to better control the problems of hemodialysis patients and subsequently improves the health condition of patients. This study had some limitations. We used Sherer's general self-efficacy tool for data gathering, therefore, it is recommended that researchers used the special self-efficacy tool of hemodialysis patients in future studies. In addition, the participants had the chance to communicate with each other outside the clinic and the authors had no control in this regard.
Conclusion
An empowerment program based on the BASNEF model improved general self-efficacy of hemodialysis patients. The increase in self-efficacy led to an increase in the ability to control hardships and side-effects of the disease in hemodialysis patients. This means an improvement in the health condition of the patients. Thereby, hemodialysis patients need to be motivated to implement empow-erment programs based on behavioral models and accept the responsibility of looking after themselves.
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